Publication No. 85-e22

STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY
7272 Cleanwater lane, [U-11 o  Olympia, Washington 98504-6811 e (206) 753-2353

MEMORANDUM
February 13, 1985

To: Lynn Singleton

From: Joe Joy~17"

Subject: Dilution Requirements for Some EPA Priority Pollutants in Secondarily
Treated Effluent to Meet EPA Saltwater Criteria

At your request I have constructed the two attached tables, the first contains
the following elements:

) EPA priority pollutants and their EPA criteria for the protection
of saltwater aquatic life

) Concentrations of these pollutants detected in secondary or tertiary
municipal wastewater

° The dilution required for maximum and most common concentrations of
these effluent pollutants to meet applicable EPA criteria.

The second table Tists some background concentrations of selected priority pol-

Tutants in Puget Sound. A brief explanation of these two tables and their
sources follows.

Criteria, Effluent Data, and Dilution: Table 1.

EPA priority pollutant saltwater criteria were taken from the Federal Registers
of: Nov. 28, 1980; Aug. I3, 1981; and February 7, 1984 (FR 1980; FR 1981; FR
1984). :

The concentrations of priority pollutants in municipal wastewater are listed
from a variety of sources:

® EPA maximum value: This was the maximum value detected in treated
effluent from fifty publicly owned treatment works (POTWs). The
POTWs included both secondary and tertiary plants. FEach was sampled
60 to 303 times for priority pollutants (Burns and Roe Industrial
Services Corp., 1982?

@ EPA median values: These values represent the median influent
concentration multiplied by the median removal efficiency reported
for activated sludge (A.S.) and trickling filter (T.F.) plants
(Burns and Roe Industrial Services Corp., 1982).
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. Los Angeles POTWs: These were mean secondary municipal effluent
Concentration from Los Angeles County Joint Water Pollution Control
Plants (JWPCP) (Mils, Dean and Porcella, et al., 1982).

o  MWDOE records: These are geometric means or the range of metal
concentrations in secondary treatment plant effluents summarized
from 14 to 19 samples (Heffner, 1982).

® Orange County: These are geometric mean concentrations from a
TrickTing filter (T.F.) and an activated sludge (A.S.) POTW in
Orange County (McCarty and Reinhard, 1980).

0 EPATOX: Values represent the range of concentrations in nine samples
from five municipal effluents in EPA Region 10. Samples were taken
in 1978 and 1980 (EPATOX, 1981).

. Other: Concentrations of individual pollutants from various journal
articles.

° Most Common: These concentrations were picked as the most represen-
Tative of secondary municipal effluents based on those concentrations,
or ranges of concentrations, listed in the table.

It is important to note that metals and cyanide effluent concentrations listed
in Table 1 are for total fraction. As a generalization, criteria were applied
to these data even if the criteria specified a particular fraction or ionic
state; e.g., arsenic +3, active copper, and free cyanide, etc.

The simple dilution requirements have been calculated for both the maximum and
the most common effluent concentrations to meet EPA marine acute and chronic
toxicity criteria. For our purposes, a generalization has been made concerning
the aquatic criteria:

° acute = anytime
® chronic = 24-hour = 30-day

Although thic is not strictly correct, the generalization provides a reasonable
method to evaluate all the various criteria. For more information on the dif-
ference between these terms, please see the November 28, 1980, Federal Registers
(1980 and 1984). The dilution factor does not consider individual pollutant's
chemical interactions, fate, transport mechanisms; e.g., bioaccumulation
potentials, synergistic effects, speciation in marine water, volitilization,
etc. It also does not consider the background concentrations of pollutants in
the receiving water.
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Background Pollutants: Table 2.

The second table lists background concentrations of some metals, polychlorina-
ted biphenyls (PCBs), and polynuclear aromatic hydrocarbons (PNA) in Puget
Sound. The data are taken from ceveral references, and include only concentra-
tions of these pollutants in Budd Inlet or outside the industrialized urban
embayments of Puget Sound; e.g., Commencement Bay, Elliott Bay, etc.

Jd:cp
Attachments

cc: Dick Cunningham
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Table 2. Concentrétions of selected priority pollutants in Puget Sound
waters. All concentrations in ug/L unless otherwise noted.

Central Puget Sound?  Budd Inletb Point No PointC

Converted
Total Dissolved Particulate Soluble Total
Metals
Arsenic  1.5-2.0 1.4-1.8 <0.19 - -
Cadmium 0.3 0.3 - 0.3 0.3
Chromium -- - 0.21 - -
Copper 0.5 0.3-0.4 0.40 0.15 0.17
Lead 2.8 - 0.22 4.2 4.4
Nickel 1.3 0.3-0.4 0.10 0.30 0.40
Selenium -~ — 0.01
Zinc 1.9 - 1.55 1.1-2.0 1.3-2.3
Suspended
Particulates Surface
Water (ug/q) Film
Pcrd 0.004 0.100 0.012
Budd Intet
tonverted

Polynuclear Aromatic HydrocarbonsP Particulate Dissolved

Naphthalene 0.0002 0.021
Fluorene 0.0004 <0.001
Phenanthrene 0.0010 0.005
Anthracene 0.0008 <0.001
Fluoranthene : , 0.000/7 0.025
Pyrene 0.0018 0.003
Benzo( a) anthracene <0.0001 <0.001
Chrysenc <0.0001 <0.001
Benza(a)pyrene <0.0001 <0.001

aArsenic values from Carpenter, Peterson, and Jahnke, 1978-(Figure 1).
Dissolved cadmium, copper, and nickel values from Curl, 1982-(Table 5.6).
Total cadmium, copper, lead, nickel, and zinc from Schell,_gg.gl., 1977~

(Table 6.1).

bMet al values converted from Table 2 of Riley, et al., 1980 using Olympia
suspended matter concentrations (ppm, dry weight) and applying 8.6 mg/L dry
weight suspended load (Table 1) value for Olympia. Dissolved polynuclear
aromatic hydrocarbon (PNA) from Table 11, and suspended matter PNA values
from Table 15.

CValues taken from Schell, et al., 1977-(Table 4.1).

"dvalues from Pavlou and Dexter, 1979-(Tabie 1, Main Basin).



